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CYCLIC PQUOLOTHS. XXIX.    CYCLoSCTATSTRA^X DERIVATIVE FROM 
C0P0LYHERE6ATI0H AND SIDE CHAIR MCDXFJCATIOS1 

(1)    Supportea in pert by the Office of Reval Research under Contract 
H5ori-07822, Project Designation HR-356-096. 

By Arthur C. Cope and Ronald M. Pike 

Received 

^-frislooctatetraenyl-n-propyl alechol (I), r^-cyclooctatetraenyl- 

n-propyl cyanide (V), cyclooctatetraenylmethylcarbinol (VIH), cycloocta- 

tetreenyl methyl ketone (H) and cyclooctatetraenyldimethylcarbinol (XI) have 

been prepared by eopolymerisation of acetylene vlth functionally substituted 

acetylenes.    H, f-Dimethyl   ^^yclooctatetraenyl-n-propzlamine (IV) and    *V - 

cyclooctatetraenyl-n-propyl cyanide (v) were prepared by displacement reactions 

of the p_-toluen#tilfonate m of the alcohol I, and    /-cyclooctatetr^enyl-jB- 

butylaalne (VI) and    ''V-cyclooctatetraenyl-n-butyric acid (VII) by reduction 

and seponification, respectively, of the cyanide V.    The structures of several 
N 

of the nev cyclooctatetraene derivatives vere established by conversion to, 

or preparation from, known cyclooctatetraenes:    The primary alcohol I vas 

oxidised to 9-cyclooctatetraenylproplonic acid (II)1 cyclooctatetraenylmethyl- 

m :-m^>xp.y. 



cairbisol (VIII) vas oxidiaed with sodium hypobromits? to cycloociatetraene- 

carboxylic acidj cyelooctatetraenyl methyl kstoas {'£H) was prepared by 

oxidation of the carblnol VIIIj and cyclooctatetrsanyldlmethylcarblnol (XI) 
M 

was prepared from methyl cyclooctatetraenecarboxylate and methylmagneeium 

iodide. 

This paper reports the preparation of additional mono- 

substituted eyclooctatetraenes by tvo routes), copolymerization of acetylene 

with monosubetituted acetylenes; and chemical reactions cf fuastional 

groups in the side chains of cyclocctatetraeaes prepared by copclymerlzation. 

Hev cyclooctatetraenes prepared by copolyaeritatloa vere the following: 

'V-cyclooctat®tra«syl-5-propyl alcohol (l) (80) f^?cm ^-pentyn-l-olj 

'V-cyclooctatetraenyl-n-propyl cyanide (V) (110) from 5-hiqraeaitrilej 

eyclooetatetraeaylmethylcerbinol (VIII) (Hi) fros }~butya-£ -olj cycloocta- 

tetreenyl methyl festoae (H) (1.50) from 3-butyii.2~cnej cyellooctatetraenyl- 

dlasthylcarbinol (XL) (13>) from 2-nethyl-3-butyu~2-ol.   i?fa*as coapouads 

vere isolated and purified by e combination of steal® distilS.stion, fractlona- 

tion and chrcoatography on silica gel described previously/'     Physical 

(2)    A. C. Cope and D. F. Rugen, This Journal, £5, 000/ (1953). 

evidence for their structures ems provided by their lnfr*****. spectra (Tigs. 1 

and 2), vhlch had the character! sties previously noted fir sonosubstltuted 

» 2 cyclooctatetraenes. Chemical evidence for this structure of     -cyclo- 

"H| 

1 

\ 
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<xtatetraenyl-n-propyl alcohol (I) vu obtained by oxidation with chromic 
2 * 

•eld to the known     erystellin* g-cycloactatetraenylpropioaic acid. (II) in 

37£ yield.    Oxidation of cycloc>ctatetraenylmethylcarbinol (VIII) prorided 

ewidencs for its structure and also for the structure of th<» ketone IX. 

Oxidation with chromic acid or Oppe. -mer oxidation with acetone and aluminum 

tert.-butoxide yielded cyclooctatetraenyl methyl ketone (H) (also prepared 

by eopolyaerisation), «hil« oxidation vith sodium hypobromite formed the 
3 

known     crytalllne cyclooctstetraenecarboxylic acid.   The structure of 

(3)    A. C. Gope, N. Burg and 8. V. F»nton,  ibid., 71*, 173 (1952). 

cyclooctatetraenyldtmethylcarbincl (XI) vas verified by an independent 

synthesis from methyl eyelooctatetrsAnecarboxylate     and arthylmagneslum iodide. 

/~\ — R 

1 
\-/ 

I, R • (CHa)sOH 

II, E SB  (CHg)sCOOH 
III, R » (CH8)s060SC«aftCB3(-2) 

IV, R - (CH,)air(CHa)« 
V, R - (CE*)4CK 

VI, R • (CEa)4jSRx 

VII, R o (CHa)sCOCB 
VH1, R - CI(OH)CHs 

IX, R » CCEa 
n <-> 

X, R • CCEs 
li 

I0H 

XL, R - C(0D)(CH,)» 

v.-'*. j 
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y ^clooctatetraenyl-n-prcpyl p-tolueneeulfonate (III) vae 

prepared from the alcohol I and p_-*°luanesulfonyl chloride in pyridina and 

used as an intermediate In the prep>iretion of other cyclooctatetraenes In the 
2 

ntffitr previously reported for the next lower homolog.     Reaction of the 

£-toluenesulfonate III with dimethylemine yielded H, 8-dimethyl "V- cyclo- 

octatetraanyl-n-propylamlne (17) (^»i) vhile with potassium cyanide T-cyelo- 

octatatraaayl-B-propyl cyanide (7) (7H) vae formed, Identical in propertlaa 

vlth 7 prepared by copolymeritation.    Reduction of the cyanide 7 vlth 

lithium aluminum hydride yielded    c/'«<yclooctatetraenyl-s<-butylamlne (71) 

09$) f and saponiflcatlon of 7 yielded   Y-cyclooctatetraenyl-n-butyrlc 
ft 

acid (711) (69^5. The acid 711 vae isolated aa a yellov liquid that farmed 

a crystalline salt vlth quinine. After recryatallixation of the aalt to 

constant melting point and optical rotation, the acid was regenerated by 

treatment vlth l£ hydrochloric acid at 0*, and proved to be optically inactive. 

Reactions that ware used successfully in the course of this 

vork to modify the side chains of substituted cycloBctatstresses that had 

not been demonstrated previously to be applicable without disruption of the 

eyclooctatetraene ring included the following: oxidation of a primary alcohol 

to an acid vlth chromic acidj oxidation of a secondary alcohol to a ketone 

vlth chromic acid or by the Oppenauer method) sodium hypobrcmlte oxidation of 

a methyl carblnol to an acid) Grlgnard synthesis of a tertiary alcohol from 

a carboxyllc ester. Types of functionally substituted acetylenes that eere 

used successfully for the first time in the preparation of substituted cyclo- 

octatetraenes by copolymeriaation vlth acetylene were an acetylenlc ketone 

and an acetylenlc nitrile. 

-TTS*J;^#X
;
> 
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k 
Experimental 

(k)   Melting points are corrected and foiling point* are uncorrected. 
Wa era indebted to Dr. S. M. Kagy and bis associates for 
analyses, and for tha Infrared spectra, which were determined 
vith a Balrd Double Beam Infrared Recording Spectrometer, Model B, 
fitted vith a sodium chloride priun. 

Procedures that have been described previously for the co- 

pclymerisetion of substituted acetylenes vith acetylene and purification 

of the resulting substituted cyclooctatctraenes by chromatography on silica 

2 gel were uaed. 

^V^yclooctatetraenyl-fl-propyl Alcohol {!)• -       lHPentyn-1- 

ol was prepared from 120.? g. of tetrahydrofurfu'^yl chloride and sodamlde 

in liquid aamonla in a yield of 65.5 g. (78*), b.p. 70-71* (29 an.), Dp 

l.fcV*3. Copolyaarlaation of 20 g. cf %-pantyn-l-ol with acetylene ey 

(5) G. Igllnton, X. R. H. Jones and M. C- Whiting, J. Cham. 80c., 
2673 (1952)i prg. Syntheses, 33, 000 (1953). 

2 
the general procedure described previously  resulted in an absorption of 

1200 p.s.i. of acetylene and an increase in weight of 171 g. In 6 hours at 

84-92*. After purification by chromatography on silica gel  and fractione- 

tlon through a aemlmicro column, the yield of the pure alcohol I was 3.? g. 

(8*), b.p. 91-91.5' (0.15 a».), n^5 1.5*26, dj5 1.08U*. 

Anal. Calcd. for C^H^O: C, 8l.l»8, H, 8.6k.    Pound: 

C, 8l.36| I, 8.85. 

g-Cyclooctatraepylpropioalc Acid (II) vaa obtained by treating 

a solution cf 0.50 g. of the alcohol I in *0 ml. of acetone (distilled from 

potassium permanganate) vith 8 ml. of a solution prepared from 23.3 g. of 

• •'*****£-,•. 
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6 
chromium trloxide, i9»7 ml. of concentrated sulfuric acid and 50 ml, of water. 

(6) Based on an oxidation procedure described by H. 0. Curtis, I. 
Heilbron, 2.R.H. Jones and G. F. Woods, J. Chem. Boc, 0000 
(1955). 

The oxidising agent was added dropsies with stirring and cooling to issp the 

reaction temperature below 25s, and the mixture was allowed to stand for 

50 minutes. Water (ko ml.) was added and the mixture was extracted 

thoroughly with ether. The extracts were combined, washed with water, and 

extracted with 10$ sodium hydroxide solution. The alkaline extracts were 

acidified with hydrochloric acid and re-extracted with ether. The extracts 

eere dri«£ ever sodium aulfate, concentrated under reduced pressure after 

addition of berscne, and the yellow acid II that crystallized from the residue 

on cooling was recrystaliized from hexanej yield 0.22 g. (37%),  m.p. and 
2 

mixed m.p. with an authentic sample, 58.8-59.8*. 

rV-CyclobctatetraenyI-n-propyl p_-toluenesulfonate (III). - 

A solution of 4.0 g. of the alcohol I in 6 ml. of pyrldine was cooled in an 

ice bath, and 6.87 g. of jj-tolueceeulfonyl chloride was added in one portion. 

The mixture was allowed tc stand in the ice bath for 3.5 hours> with frequent- 

agitation by swirling. Water (20 ml.) was added, and after 50 minutes the 

mixture was extracted twice with ether, and the extracts were washed with 10$ 

hydrochloric acid, sodium bicarbonate solution and water. The ether solution 

mac dried ore? magnesium roifats, concentrated under reduced pressure, and 

the liquid residue of the crude g-toluenesulfcnate in was evacuated at 

16 SB. and room temperature for 15 minutes; yield 7.^7 g. (96$). 

••••$.'• V 



gj g-Dimethyl   y -Cyelocctatetrsei^l-n-propylanina (I?).  » 

A solution of 3.0 g. of the g-toluesssrolfosftte ZH in 15 «1. of bensene wax 

saturated with diaethylemine aad allowed to rtand oTeraighi at room tampers- 

ture.    Ither (20 ml.) was added, and toe solution wa* washed with water 

aad dried over aagnssius rolfate,    Concentration of ths solution and fracticna°- 

tion of the rasidua through a semimicrc column yielded 0.96 8• (5*4) of tha 

•Bin* 17, b.p. 50-55* (0.01 as.), ajp   1.5158-1.516*.   An analytical •ample 

had b.p. 55* (0.01 am.), nj5   1.5l6a, djp     o.923^. 

Anal.    Calsd.  for CtmBicJh    C,  82.*8> H, 10.12} I,  7.*0. 

Fouad:   C, 82.*7; h, 10.07i H, 7.x?. 
• 

W, 1-Dimethyl _> -Cyclooctatetraenyl n-propylamlne Picrata was 

praparad by adding the amine XV to a saturated solution of picric acid in 

ether, and recrystalllaed to a constant malting point of 105.5-10** from 

95$ athaaol. 

Anal.   Calcd. for CisHaa^Or:   e, 5*.53; H, 5.30) •, 13.39. 

FcuM!   C, 5^.23; H, 5«35; B, 13.55- 

T -Cyclooctatetraenyl-n-propyl Cyanl&a {y}. - (a). A solution 

of 1.32 g. of the 2-tolueaesulfonate III and 0.75 g. of potassium cysside In 

10 ml. of 80$ athaaol mm Mated under reflux on a steam bath for 2 hours. 

The solution vas poured into 25 ml. of water, and extracted with ether. The 

ether extracts ware dried orer magnesium sulfate, concentrated, end the 

rasidua was fractionated through a samiaicro column, yielding 0.73 g. (7^) 

of the nitrile w, u,p. 95-103.5* (1 am.), n^5 1.5263-1.5290. A redistilled 

analytical sample had b.p. i05.5-iO*.5* (0.5 am.), a?5 1.5300, d*5 0.9911, 



Anal. wy.cd. for C].aBi»I: Cf 84.21j H, 7.6OJ 5, 6.19. 

Found; C, 8fc.27» I, 7.8l| i, 8.06. 

(b).    The nitrile f slec was prepared fey the copolyaerisa- 

free 4=pestyn-l-yl £-toluenesulfonate and sodium cyanide ')   with acetylene 

tic* of 10 g.  of 5-hexynenitrile (b.p,  64-65*  at 10 mm,. tP 1.4589, prepared 

(?)   0. Kgllntoa, S. B. H. Jozies and M. C. Whiting, J. Chem. 80c., 
0000 (1953). 

at 86*95*, «ith acetylene absorption cf 1020 p.s.i. {15k g.) In 11 hours, 

and purified by chrcswtogrephy on silica gel.    The yield of V vith physical 

properties and infrared spectrum identical within experiaental error with 

the sample described above that was prepared from the £->toluenesulfoaate III 

was 2.1 g. (UfJ), 

qM^rclooctatetraanyl-n-butylamias (VI).  -   A solution of 

1.23 g. of the nitrile • In 15 ml. of dry ether was added slowly with stirring 

to 0.31 g. of lithium aluminum hydride in 20 ml. of rther in a nitrogen 

atmosphere.   The mixture was heated under reflux for 1 hour, cooled, and 

5 ml. of water was added cautiously, followed by 35 ml. of 10? hydrochloric 

said.   After extrmcticE with ether (extracts discarded), the solution was 

ssde basic with 100 sodium hydroxide and re-extracted with ether.   The 

extracts were dried over magnesium sulfate, concentrated, and the residue 

distilled through & ssesaiHicfc cvlxmn. yielding 0.49 g. (39$) of the 

•X, b.p. 82-83* (0.7 «•"), tp     1.5330-1.5334.   An analytical saatple 

hen b.p. 83' (0.7 ••.), nj5     1.5334, djp     0.9535- 
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^   Calcd.  for OieHi=r»:    C, 82.31; H, 9.71; I, 8.00. 

Found:    C, 82.16; H, 9-92/ 9, 7.90. 

</-Cyclooctst«t?m«ayl-n-butyl®B!iJ» Hydrochloride w prepared 

by passing hydrogen chloride into a solution of 0.246 g. of the aalne TS in 

10 al. of dry ether.   The hydrochloride was obtained in a yield of O.lSfe g. 

(59$) after recryBtallisation from aeth&aoi-ether to a constant aelting 

point of U0.5-111.5*. 

Anal.    Calcd. for CnHigCUl:    C, 68.07; E, 8.57; H, 6.62. 

Pound:    C, 68.05; H, 8.72j I, 6.63. 

*V*<^clooctatetraeoyl-c-butyric Acid (VU). -   The nitrile 

T (1.9 g.) *** heated under reflux for 12 houre elth a solution of 3.0 g. of 

sodium hydroxide in 50 nl. of eater.   The solution was cooled, extracted 

vlth ether (extracts discarded), and acidified *ith 10$ hydrochloric acid. 

The acid Til «M extracted vlth three 20-ml. portions of ether, vhlch vere 

dried over magnesium sulfate and concentrated.    Fractionetlos of the residue 

through a semialcro column yielded 1.1*5 g. (69$) of the acid 711/ b.p. 95-97* 

(0,019 «.)* Q^5   1.5310.   The acid failed to crystallise. 

Anal.    Calcd-. for CxaH140a:    C, 75.77j H, 1M.    Pound: 

C, 75.25; H, 7.^5. 

The Quinine Salt of   'V -Cyclooctatetraenyl-n-butyric Acid ves 

prepared by §Mis* S solution of 0.15 g. of the acid 7X1 in 1 si. of ether 

to a solution of 0.299 g» of quinine hydrate in 50 ml. of ether.   The solution 

vas concentrated to 10 ml. and cooled overnight at 5*.   The light yellow 

crystalline salt (0.325 g.« 80$) ems crystallised trice from ether to a constant 
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27 
naiting point of 101-102s,  [a]jj      -114.8* (i. - 1, c 0.95 In absolute ethanol), 

Anal.   Caled. for CsaHeaBaO*:    C, 7^.68; H, 7.kk} I, 5.H. 

Foundj   C, T^.^i H, 7.56; I, 5.56. 

The acid VII that «&s regenerated from the quinine salt 

with 1$ hydrochloric acid at 0* and immediately extracted vith carbon tetra- 

chloride vaa optically InactlTa. 

CyclooctatetraanylnBthylcarblnol (VIII). -     3-Butya-2-ol 

(20 g., Farchan Baaaarch Laboratories) was c©polymerised vith acatylaoa by 
2 

the general procedure described previously.       Acetylene absorption 

amounted to 1060 g.s.i., vith a vwi^rt Increase of 102 g. during 10.5 hours 

at 8a-9o*.   separation of the products by the usual procedure, including 

chrcmatogrephy on silica gal, yielded 36 g. of cjclooctetetraana and 4.56 

g. (U$) of the alcohol VUZ (eluted from the silica gel vith eth«r)j b.p. 

80-85* (0.9 am.), nj5   1,5455-1.5*72.   A redistilled analytical sample had 

b.p. 70* (0.4 am.), n^5   I.5W0, dJ3   I.0585. 

Anal. Calcd. for CloBi*0e: 5* 81.0*1 g, 8.10. Found: 

C, 81.10; H, 8.16. 

Oyelooctatetraaaaeafbogylie Acid yea obtained by adding 0.50 g. 

of the alcohol TXXX dropviee vith stirring at a temperature balov 10* to 

the sodium hypobrcaite prepared from 1.9 g. of sodium hydroxide in 16 ml. 

of flatter and S.*2 g. of bromine. The mixture vaa stirred at room temperature 

far 12 boors, extract*! vith ether (extracts discarded), acidified vith 6 I 

suifurlc acid, and re-extracted vith ether. The extracts vere vaahed vith 

mmmi' 
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water, dri«d over sodium suifate, and concentrated under reduced pressure. 

Sublimation of the residue by heating at 0.5 mm. yielded 0.183 g. (31$) of 

cyeiooctai«rtr®en©carbcxylie acid, m.p. 69-75", which after recryirtallis*- 
3 

tion from ether had a.p. and mixed m.p. with ao authentic sample  of 

71.5-72.8*. 

Cyelooctatetraeayl Methyl Setone (IX). -   (a). To a 

solution of 3«5 §• of the earbinal VIII in 20 ml. cf acetone was added 

dropwise with stirring at 0* and in a nitrogen atmosphere during 33 

minutes a solution of 1.1^3 g> of chromium trioxide and 1.5 ml. of sulfuric 

acid In 3 si. of water. After the addition was completed, the mixture was 

stirred for 2.5 hours at 0* and poured into 100 ml. of ice water,, The 

mixture wee extracted with ether, and the extracts were washed with water 

and dried over sodium eulfate. Concentration and distillation of the 

residue through a semtmlcro column yielded 1,69 g. (53$)  of the Mstose nf 

b.p. 65-68.5° (0.53 mm.), n?5 1.5*70-1.5518, which vm purified through the 

oxiae. 

heatisg 5 solution of 0.35 g- of the ketoa* H asd 0.1? §- of hydraxylemine 

hydrochlcrlde in 5 ml. of pyridiae tad 5 ml. of absolute ethanol on a steam 

bath under reflux for 15 hours, The solution UM coccRntrated and water 

was added to the crystalline residue, which was collected on a filter and 

washed with water. The yield of the oxiM was 04 8* (85^) sitar recrystallli 

tion from methwolj m.p. 150-151*. 

'.*$&*&> 
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Anal. Calcd. for CloHlxB0: C, 7^.53* H, 6.8?; N, 8.70. 

Found: C, 7*-35j H, 6.89, N, 8.U8. 

The ketone IX was regenerated from 0.60 g,. of the oxirae, 

which vas heated under reflux for 3.5 hours with 0.78 g. of pyruvic acid 

8 
and 0.3d g. of sodium acetate in 5 ml. of acetic acid and 2 ml. of water. 

(8) Based on a procedure described by S. B. Hershberg, J. Org. 
Chem. 13, 5*2 (19*8). 

The solution was poured into 20 ml. of water and extracted with twe 

20-ml. portions of ether. The extracts were washed with saturated sodium 
and concentrated. 

bicarbonate solution, water, a*A dried over sodium sulfate^/ Benzene was 

added and distilled under reduced pressure to complete removal of the water, 
• 

and the residue was fractionated through a sealmicrc column. The yield of 

EC was 0.31 g. (5*7*), b.P- 73-7** (1.2 nm.), njp 1.5519-1.55*9. A re- 

distilled analytical sample had b.p. 7*° (1.2 nm.), n^5 1.55*8, d25 1.0319. 

A number of analyses of several samples of the ketone were slightly low in 

carbon, but it is believed tc be pure because the physical properties 

(including infrared spectra) of the samples regenerated under nitrogen from 

the analytically pure ketoxlme X were identical. 

Anal. Calcd. for CloHiO0: C, 32.20> H, 6.90. Found: 

C, 8l.*3j H, 6.98. 

The ketone IX also was prepared in poorer (l8-3o"t) yield 

by Oppenauer oxidation of the carbincl Till with acetone and aluminum tert. 

butoxide in benzene. 

-r~" 
mmkht 
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Cyclooctatetraenyl Methyl Ketone 2,fr-Dinltrophenylhydragone 

prepared by adding a solution of the ketone In 95* ethanoi at room 

temperature to a alight axcass of a solution prepared from O.h g. of 2,*- 

dinltrciphenylhydraxine, 2 ml. cf concentrated sulfurlc acid, 3 al. of 

eater and 10 al. of 95*» athancl.   The derivative was recrystalllsed frcat a 

aixture of ethanol and ethyl acetate; in.p. 202-203*  (dec.). 

Anal,   Calcd. for Cl#HX4H40«:   C, 56.89; H, *.33J I, 17.18. 

Found:    C, 58.72; H, fc.50; H, 16.98. 
9 

(b).    Copolyoarlaatlon cf   19 g. of 3-butyn-2-one     eith 

(9)    >• R. B. Jones, K. Boeden, I. M. Heilbron, and B. C. L. Weedon, 
J. Cbea.  80c., 39 (19^). 

acetylene resulted In the absorption of U60 p.s.i. (117 g>) of acetylene 

in U hours at 85-90*.    Purification of the product by the general procedure 

described previously, Including chrcoatography on silica gal, yielded 

28.? g. of cyclooetetetraane and O.60 g. (1.5*1) of H, b.p. 85-90* (1 ma.), 

identified by n,p. and mixed a.p. of the 2,^-dinltrophenylhydrasona eith the 

derivative described above (201-202* dec.). 

Cyclooetatetraenyldlmethylcarbinol (XJ). -     Copolymerlaatlon 

of 20 g. of 2-aethyl-3-butyn?2-ol (Farchan Research Laboratories) with 

acetylene resulted In the absorption of 1030 p.s.i. of acetylene (153 g«) 
2 

In 8.5 hours at 83-88*.    Purification by the usual procedure,    including 

chranatography on silica gel, yielded 37 g. of cyclooetatetraane and 3.0 g. 



-lfc- 

(12Ht) of the carbinol XI, to.p. 73-75.5" (0.5 an.), njp 1.5370-1.5382. 

A redistilled analytical sample had b.p. 7W.5»75.5* (1»3 an.),  «C 1.5370, 

dj5 l.ioau. 

Anal.    Calcd. for CuHw0:    C, 81.1*8; H, 8,61*.    Found: 

0, 8l.J*9i H, 8.79. 

An authentic sample of the carbinol XI was prepared by adding 

methyl cyclooctatetraenecarboxylate  (1.28 g.) in 10 ml. of dry ether to 

the metbylmagnesium iodide prepared from 0.J6 g. of magnesium and 2.27 g. of 

methyl iodide in 20 ml. of dry ether. The magnesium salts were decomposed 

vlth aqueous ammonium chloride and the ether solution was washed with 

water, dried crer magnesium sulfate, and concentrated. Distillation of 

the residue through a semimicro column yielded 0.81 g. of crude XI, b.p. 
mat 

15'Tf  (2.5 mm.), Up  1.5369-1.3371. The infrared spectrum of the product 

showed a strong carbonyl band, BO it was purified by ehromatography on a 

column containing 25 g. of neutral alumina with activity 5. 

(10) H. Brockman and B. Schodder, Bar., ]kj  73 (19^3). 

Xlution with 300 ml. of bensene followed by concentration and distillation 

yielded 0.U9 g, of recovered methyl cyclooctatetraonecarboacylate, b.p. 76* 

(2.3 mm.), r^y   1.5372, identified by the infrared spectrum. ELution with 

300 ml. of ether followed by concentration and distillation through a seml- 

micro column yielded 0.21 g. of XI, b.p. 7^.5* (3.0 mm.), njp 1.5357, which 

bad an infrared spectrum identical with XI prepared by copolymerie&tion, except 

for the presence of week bands at 5.83 end 6.5^u due to a small amount of 

Impurity. 
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Fig* 1. - Znfrarad absorption spactrai    cuxva 1,   s'-cycloostatat^Mnyl-a-propyl 
alcohol (I)j curve 2, S, H-KUaathyl-^-cyclooctat«traanyl-a-piropylaffiiDa~(IV)i 
curva 3,    y^ycloBctatatraanyl-n-propyl cyanide (V); curre k, d -cycloBctate- 
traaayl-n-frutylaiaiae (vi).   The apectra vare determined vlthout aolrent in a 
0.023 OBI. call. 
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Pig. 2. -   Infrared absorption spectraj   curve 1,   y-cyclo!Wtatetraenyl-n- 
butyric acid (VIl)j curve 2, cyclooctatetraenylasethylcarbinol (VZZZ)i curve 3, 
cyclooctatetraenyl methyl ketone (IX) j curra k, cyclooctatatraanyldlaitbyl- 
carbinol (XI).   Curva 1 vaa determined with solutions (100 mg./ml.) In carbon 
tatrachlorida in the ragion 2-8>*.  and in carbon diaulflda in the region 
8-3.6.M in a 0.10 mo. call.    Curves 2-4 vere determined without solvent in a 
0.025 mm. cell. 
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